ABSTRACT. Background and aims: Delirium is a common postoperative complication in elderly pa
INTRODUCTION
Delirium is a neuropsychiatric syndrome characterized by disturbed attention and cognition, with a fluctuating course and, by definition, it always has an underlying cause (1). Delirium prolongs hospital stays, reduces functional ability, increases mortality, and occurs in 38-61% of older hip fracture patients (2-5). Although delirium is sometimes the cause of the fall that resulted in the hip fracture, most patients develop delirium as a result of medical complications during their hospital stay (2, 3, 6) .
Postoperative delirium has been reported as being precipitated by perioperative hypotension, hypoxemia and anaemia, and can be prevented and treated by avoiding or treating such conditions (2, 7-9). Stress caused by the injury, admission to hospital, and surgery itself also seem to contribute to delirium, probably mediated by hypercortisolism (10-12). The combination of hypercortisolism and factors threatening cerebral oxygen metabolism seems to be especially dangerous for the old, frail, hip fracture patient (11) (12) (13) (14) . Good nursing, reduction of stress by creating a safe and secure caring situation, and prevention of complications such as urinary retention, pain, malnutrition and constipation, seem to be prerequisites for the prevention and treatment of delirium (8, 15) .
Intervention studies have shown that delirium after hip fracture surgery can be prevented and treated (7) (8) (9) (15) (16) (17) . However, only two of these studies reported randomized controlled trials, and the effect of the multi-
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factorial prevention and treatment programs in these studies either did not remain significant after controlling for baseline differences (9) or the effect of delirium did not reach statistical significance (16). Non-randomized studies have indicated that the combination of both medical and nursing interventions seems to be a prerequisite for successful prevention and treatment of delirium (8, 18) .
We therefore examined, in a randomized study, whether a postoperative multi-factorial intervention program, including comprehensive geriatric assessment, management and rehabilitation, can reduce delirium and improve outcome in patients with femoral neck fractures.
METHODS

Study Population
The present study included patients aged 70 years or older, consecutively admitted to the Orthopedic Department at the University Hospital in Umeå, Sweden, between May 2000 and December 2002, with femoral neck fracture. Exclusion criteria were: age under 70, severe rheumatoid arthritis, severe hip osteoarthritis, severe renal failure, pathological fracture, and patients who were bedridden before the fracture due to the operation methods that were planned to be used in the study.
Study Procedure
In the emergency room, patients were asked both in writing and orally if they were willing to participate in the study. In the case of patients with cognitive impairment, next-of-kin were also asked. Two hundred and fiftyeight patients met the inclusion criteria, but 59 patients declined or did not participate in the study for other reasons (Fig. 1) .
These 59 patients tended to be more often admitted from their own house/apartment (p=0.009) and were more likely to be males (p=0.033), but there was no difference in age (p=0.354) compared with the 199 patients included. All patients received the same preoperative treatment in the orthopedic ward.
The Ethical Committee of the Faculty of Medicine at Umeå University approved the study ( § 00-137).
Randomization
Patients were randomized to postoperative care in a geriatric ward with a special intervention program or to conventional care in the orthopedic department, by sealed and opaque envelopes. Randomization was stratified according to the dislocation of the fracture, to have similar proportions of different surgery methods in both groups. All participants received their envelopes while in the emergency room, but they were not opened until immediately before surgery, to ensure similar preoperative treatment. The mean waiting time for operation was similar between the intervention (mean 24.5 hours) and control groups (mean 24.8 hours). A nurse on duty at the orthopedic department, who was not involved in the study, opened the envelopes. Depending on the degree of dislocation (19), patients were treated with two hook-pins (Swemac Orthopedica ® , Linköping, Sweden) (intervention group n=38, control group n=31) or with bipolar hemiarthroplasty (Link ® , Hamburg, Germany) (intervention group n=57, control group n=54). Basocervical fractures (intervention group n=7, control group n=10) received dynamic hip screws (DHS, Stratec Medical ® , Oberdorf, Switzerland). One patient in the control group had a resection of the femoral head, due to deterioration in medical status, and another control patient died before surgery. Most operations (174/198, 88%) were performed under spinal anesthesia.
Intervention
Patients randomized to the intervention group were admitted to a 24-bed geriatric unit specializing in geriatric orthopedic patients. The staff worked as a team, applying comprehensive geriatric assessment, management and rehabilitation (Table 1) (20, 21) . The staffing level at the intervention ward was 1.07 nurses/aids per bed. 
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